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1. Hean u 32724 0CBOEHHS JUCIHUILIMHBI

Hensamu ocBOeHUsI TUCLUILIMHBI «/[MCKpeTHAs MAaTEMAaTUKa)» SBJISIOTCS:
- (hopMupoBaHME 3HAHUN 110 AUCKPETHON MaTeMaTHKEe HEOOXOAMMBIX Ui pelleHHs 3a1ad,
BO3HMKAIOIIKX B IPAKTUYECKON NEATEIbHOCTH;
— Ppa3BUTHE JIOTMYECKOIO MBIIUICHHUS U MaTEMaTHYECKOM KYJIbTYpBI;
- (opmMupoBaHHE HEOOXOJUMOIO YpPOBHS IIOATOTOBKU JUIsl TIOHMMAaHUs JPYruX
MaTEMaTHYECKUX U NPUKIIAJHBIX JUCLIUILINH;
3aga4u AUCHHUILIMHBI
-~ W3YyYECHHE OCHOBHBIX IIOHATUN U METOAOB IUCKPETHOW MaTEMATHKU,;
- (¢opMHpOBaHHME HABBIKOB M YMEHMH peliaTb THUIIOBbIE 3aJadyd W paboTaTh CoO
CIELMaIbHON JINTEPaTypoOil;
— YMCHHME HCIOJb30BaTh MATEMAaTHYECKHUH amnmapar Ijis PELICHHUs TEOPETUYECKUX U
MPUKIIAJHBIX 33/1a4 B MaTeMaTUKe, MH(QOpMaTHKe.

2. IlepeyeHb NJIAHUPYEMBbIX Pe3yJILTATOB 00y4eHHUsI 0 TUCHHUILIMHE (MOY.T10),
COOTHECEHHBIX € IIJIAHUPYEMbIMHU Pe3y/IbTaTAMH OCBOCHHMS 00pa30BaTeJbHON MPOrpaMMbl

B coBokynnoctu ¢ gapyrumu aucuumiuHamMu @I'OC BO npucuuniumza «JluckperHas
MaTeMaTHKa» HalpapjeHa Ha (JOPMUPOBAHUE CIICAYIOIIMX KOMIETEHIIH:

Tabmuma 1. Kommerenmuu oOydvaromerocs, (GopMHUpyeMble B pe3yJbTaTe€ OCBOCHHS
JTUCHHUTIITUHBI (MOYJIs1)

Kona
KOMIIeTeHIIH HanmeHoBaHHE KOMIIETEHITHH
"
YK 1 CHOCO6CH OCYIICCTBJIATD ITOUCK, I(pPITPI‘IeCKI/Iﬁ aHaJIn3 U CUHTC3 I/IHCI)OpMaL[I/II/I, NIPUMCHATH
3 CUCTEMHBIN IoaAXo4 AJid pCHICHU A ITOCTABJICHHBIX 3a4a4

CHOCO6CH KOHCTPYHUPOBATb COACPIKAHUC 06p8.30BaHI/I$I B HpCI[MeTHOP'I 06J'IaCTI/I B COOTBETCTBUHU
¢ TpeboBarnsaMu OI'OC 0OCHOBHOTO U CpeHEro 00MIero 00pa3oBaHus, C yPOBHEM Pa3BHTHUS

NK-1 COBPEMEHHOW HAYKHU ¥ C YYETOM BO3PACTHBIX OCOOCHHOCTEH 00yYaIOMMXCs
CHOCO6€H OCBaMuBATh U UCIIOJIB30BAThH 6330BH€ HAYy4YHO- TCOPCTUYCCKUC 3HAHUSL
KIIACCUYCCKUX PA3JACITIOB MaTeMaTUYECKOUN HayKH, 6a30BLIMI/I nacsaMu 1 METOAaM MaTEMAaTHUKH,

HK-S CHUCTEMOU OCHOBHBIX MAaTEMATHUYECKUX CTPYKTYPp U AKCHOMATHYCCKUM MCTOIAOM..

B pesynbrare nuzyueHus: AMCHUIUIMHBI «/{UCKpeTHas MaTeMaTHKa» CTYAEHTHI 10JKHBI:
3HaTh

OCHOBBI TUCKPETHOW MaTeMaTHKU, HEOOXOAUMBIX ISl pEIIEHUS] MaTeMaTUYEeCKHX 33]1aY;
Ymernb

[IpuMeHATh METObI TUCKPETHOW MAaTEMATUKH JJI PEIICHUS] MaTEMaTUYECKUX 3a/1a4;
Baagern

HaBblkamMu mnpUMEHEHHS COBPEMEHHOIO MAaTeMaTH4eCKOr0 WHCTPYMEHTapHs Jisd

pEIIeHUsT MaTEMaTHYECKHUX 3a/1a4.

3.Mecto qucuuIInHbl B cTpyktrype OII 6akanaBspuara

Hucimnmmaa b1.0.08.01.05 «JluckpeTHass MaTeMaTHKa» BXOAUT B  IPEIMETHO-
coJepKaTesIbHbIA MOIYNb (MpoQuiIL MaTeMaTuka) HarpasieHus noarotoBku 44.03.05. Iledacozuueckoe
obpaszosanue, npodpmmm  «Maremaruka» u «MHpopMaTnkay (kBanupukaims — «0akanaBp) U N3y4aeTcs
B 6 cemecTpe.




Hucnunnuna «JluckperHas MaTeMaTHKa» Oa3upyeTrcst Ha 3HAHUSAX, MOJYyYCHHBIX B
paMKax IIKOJBHOIO Kypca MaTeMaTUKU WM COOTBETCTBYIOIIMX JUCHUIIINH CPEIHETO
poeCCHOHAIIBHOTO 00pa30BaHUS.

3HaHMS, TONYYCHHbIE TPH W3YYCHUW JAHHOW JUCHUIUIMHBI, HEOOXOAWMBI B
JaIbHEUIIEM, JIJIS OCBOGHUS MaTeMaTHYECKHUX KypcoB «MareMaTuueckuil aHanusy, «Anredpa», «'eoMeTpus».

4. O0beM TUCUUIIMHBI (MOAYJIsl) B 32aUEeTHBIX €IMHUIIAX C YKA3aHHEM KOJN4YeCTBa
aKaJleMH4YeCKHX YacOB, BbIIEJE€HHbIX HAa KOHTAKTHYI0 padory ol0yvyawumuxcsi ¢
npenogasarejieMm (M0 BHAAM Y4YeOHbIX 3aHATHH) W HA CAMOCTOSAITEIbLHYIO PpadoTy
00y4yarIuXCcs

OO01mmas TpyA0eMKOCTh TUCIUTUINHBI «/[MCKpeTHass MaTeMaTHKa» COCTaBisieT /2 Jaca.

(2 3aueTHBIX enunu). 16 mek. ,16 mp.3. 40 cam.pabd

OO0beM KOHTAaKTHOW pabOThI OOyYarONIMXCs C TpernojaBareieM IO JAUCHUILTHHE (TI0
BHJIaM YYEOHBIX 3aHATHUH) W Ha CAMOCTOSTEIbHYIO padoTy OOydaromuxcs OYHOW (HOpMBI
OTpakeH B TabnuLe 2.

Tabnuua 2.
dopma Tpyroem Buabl yuedHoii padoThl
00yueHust KOCTh
Jlekuun/ | llpakTuye | Jla6opar | Ilpomexxy | CPC | dopma
6 mom cCKHue opHbIe TOYHBI aTTecTaill
wucre 3aHATHSA// | 3aHATHSA | KOHTPOJIb 17001
npaKm. 6 Mmom yucie
Hanpae ——
Hanpae
Ounas 72 16/12 16/12 9 31 3aKP
6 cem
3aounasn 72 4/4 4/4 9 55 3aKP
6 cem

5. Coneprxanue ITMCUUILTHHBI (MOYJIs1), CTPYKTYPUPOBAHHOE MO0 TeMaM (pa3jiesiaM) ¢
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Coaep:xanue pa3ie1oB y4eOHO U CHUNIUHBI (MOIYJIA)

Paznen 1. «/locuka».

1.1. Beicka3bIBaHUs, JTIOTHUECKUE CBSA3KH, TAOIHIIBI ICTUHHOCTH. TaBTosorus. [IpotuBopeyuwns. Jlorudeckast
SKBHBAJIEHTHOCTD. Jlornyeckas uMruinkanus. Anredpa Beicka3piBaHni. Jlorndeckue ¢pyHkun. JIoruka npeauKaToB.
KBanTopsl. Teopust 1okazarenbCTB.

Pasnen 2. «Muoscecmea»
2.1. Beognbie 3ameuanus. [lonMHOXecTBa. Omepanuu HaJ MHOKecTBaMU. Anredpa MHOXKECTB. MOIITHOCTHOE

MHOKECTBO. ﬂCKapTOBO MIPOU3BECACHUC MHOXKCCTB.



Paznen 3. «OTHOIIEHHU»

3.1. Caoiictea oTHOmEeHHit. [Tepeceyenne n oObeAMHEHHE OTHONIEHMH. KoMmosuIms oTHOmEH . OTHOIIEHHE

SKBUBAJICHTHOCTU U pa3zomeHmsa. Apudmernka octaTkoB. OTHOMIEHUS mopsAaka. MaKkcHManabHbIE 1 MUHHUMAJIbHBIC

anemenThl. J{narpammel Xacces (peruerky). [IpunosxeHuns: pensiiiuoHHbIe 0a3bl JaHHBIX.

Pa3nen 4 «@yuxyusy.

4.1. Komnozunums ¢yHkimid. Hbekms u clopbekuus. bueknun u oopaTHbie GyHKIMU. ba3bl qaHHBIX:
(yHKIIMOHAIbHAS 3aBUCUMOCTb U HOPMaJIbHBIE ()OPMBI.

Paznen S. «dneedpauueckue cmpykmypoi».
5.1. buHapHBIe OIepaIiy U UX CBOHCTBA. ANTre0pandecKnue CTPYKTYpPHL.
5.2. CHosa o rpynmnax. Cemeiicta rpyni. [Toarpynmnst. Mopdusmsl. ['pynmna xooB.
Pazpnea 6 . «bynesa anzeopa».
6.1. bynesa anreOpa. Beenenune. CBoiicTa OyneBbIX anredp
6.2. ByneBsl QyHKIHH.
Pasnen 7. «Teopus zpaghoe».
7.1. Ilytn 1 nuxiisl. 3omopdusmel rpados. [lepeBbs

7.2. [lnmanapueie rpadsl. HampasneHHbBIC TpadBbL.

5.2. CtpykTypa y4eOHOH AU CHHMIIMHBI (MOLYJI51)
CTpyKkTypa IUCHMILUIMHEI 10 TEMaM OTpakeHa B Tabumnax 6-9
Tabnuua 6. CTpykTypa yueOHOM JUCUMIUIMHBI (MOAYJIsT) AJist O4YHOM opMbl 00yUeHuUst

Buabi y4eOHoi padoThI,
BKJ/IIOYasl CAMOCTOATEIbHYIO
Tema (pa3xes) IUCUMILTHHBI o padoTty CTYJAECHTOB, U
S | TPYAOEMKOCTH (B Yacax)
s -
=z o A 6 s e
]
= =S <z O =
6 cemecTp
72 16 | 16 31
Pasnen 1.7Toruka 2 2 4
Pasnen 2.Muoxectpa 2 2 4
Paznen 3.0rnomenus. 2 2 6
Pasnen 4.®yuxkuus. 2 2 6
Paznen 5.Anre6paunueckue ctpykTyphi 2 2 6
Pasznien 6-7.Bynesa anrebpa., Teopus zpaghoe. 2 2 5

Tabnuna 7. CTpykTypa yueOHON AMCIMIUIMHBI (MOJTIYJIs) JIJIsl 3a09HOM (OpMBI 00yUeHHUS

Bunbi y4eOHoit padoThI,
BKJIIOYAsl CAMOCTOATEIbHYIO
padory CTYJCHTOB, "
Tema (pa3aest) IUCUMILIIMHBI g TPYA0EMKOCTh (B 4yacax)
[ q
= . <
2 o | e A
= =15 § <
G
@)
54 cemecTp
4 4 55
Pasznen 1.JToruka 2 2 15




Pazxen 2.Muoxectsa
Pa3nen 3.0tHOmCHNS. 10
Paznen 4. dyuxuus. 2 2 10
Paznen 5.Anre6pandeckue cTpyKTyphI 10
Paznien 6-7.Bbynesa anre6pa., Teopus zpaghoe. 10
Bcero 3a ceMecTp

[lenpro MPaKTUYECKMX H CEMHHAPCKUX 3aHATUN SIBISICTCS KOHTPOJb YCBOCHHUS

CTYIEHTaMHM TEOPETUYECKOrO0 Marepuana IO AUCLUIUIMHE, a TAaKXXe IPUBUTHE HABBIKOB U
YMEHUH IPUMEHEHHUS ITOJIyYEHHBIX 3HAaHUH IIPU PELICHUN YKOHOMUYECKUX 3a1a4.
IIpumeHsieMble TEXHOJIOTUN IIPU ITPOBEIEHUH NPAKTUYECKOTO 3aHATHS:
- 03HAKOMJICHHUE CTYJICHTOB C LICJIbIO U 3aja4aMU 3aHATHS;
- (hpoHTANIBHBIN OIPOC;
- peleHue IPaKTUYECKUX 3a/1a4;
- TECTUPOBAHUE 110 TEME;
- BBIIIOJIHEHUE KOHTPOJIbHBIX padoT;
- IOJIFOTOBKA U 3aIMTa pedepaToB MO OTJEIbHBIM TEMAM;
- IOJIBEJICHNE UTOTOB U OLICHKA 3HAaHUM CTYJICHTOB.

Tembl NMPAKTHYCCKUX H/1In CEMUHAPCKUX 3aHATHH

Ne TemaTuKa NpaKTHYeCKUX 3aHATHH (cemuHapoB) | Tpyno-| Kommnerenuun
Ne /1| pa3nesia €MKOCT
JUCIIHIT b (4ac.
JIMHBI
1. 1-2 2 |YK-1,
Onepauun Hag MHOxecTBamu. Anrebpa MHOXECTB. K-1
MpuHuMn ABOMCTBEHHOCTU. MOLIHOCTHOE MHOXECTBO. !
[ekapToBO Npon3BeaeHNe MHOXECTB. [K-5
2 3 CpoiictBa  OTHOmIeHWH.  KOMIIO3UIIMST ~ OTHOIIICHHIA. 2 YK-1,
OTHOI_IIeHI/Ie nopsAaka. MaxkcumalnbHble W MUHUMAJILHBIC HK']-;
3JeMEeHTHI. Apr(MeTHKa OCTaTKOB. T1K-5
3. 4 Komnosuums dyHkuun. MHbekunn n cropbekumnn. 2 YK-1,
Buekunn n obpatHble yHKLUK TK-1,
’ IIK-5
4. 5 BuHapHble anrebpanyeckme onepaummn. CBoncTea 4 Slf_lli(-l]i
OvHapHbIX onepauun. MNonyrpynnel. pynnbl. =
p pau yrpy Py IK-5
5. 6 CeovictBa OyneBbix anre®p. MpuHumn 4 VK-1,
[ABONCTBEHHOCTM. ByneBbl  yHKLMM. MuHTepMm. ITK-1,
Makctepm. CoBeplLueHHas OU3bIOHKTUBHAsS HOpMarbHas 11K-5
¢dopma. CoBeplueHHas KOHBHHKTUMBHAS HopMarbHas
dopma
6. 7 TEOPUA rPA®OB 2 VK-1,
OnpegeneHus n npumMepsl. [Nyt 1 uuknbl. CBA3HOCTb. IK-1,
Onnepos nytb. Uuknel MamunstoHa. W3omopduambl IIK-5

rpacooB. [lepeBbs.




6. [lepevyeHb y4eOHO-METOIUYECKOTO0 00ecTeYeHUsI AJIsl CAMOCTOSITEIbHON PaGoThl
00y4aroIUXCH M0 JUCUHUILIMHE (MOTYJII0)

Tabnuma 6.
ConeprkaHue caMOCTOATEIIBHOM paboThI 110 pa3zenaM U TeMaM JUCLUILIUHbBI
Tembl (Bonpochkl) CoaeprxaHue caMOCTOATEIBLHOM padoThI
AHCUMILIMHBI
Cocrapnenue TaONuUI HCTHUHHOCTH. . Hpopa6OTKa y‘lCGHOFO Marepuaia, moAroToBka M 3alluTa
pedeparoB, paboTa ¢ TeCTaMH U 3aJJaHUSMHU.
DyHKIHA npopaboTka y4eOHOro Marepuana, pelleHue  3ajad,

KOHTPOJIbHBIC PabOThI, MOATOTOBKA W 3amura pedepara,
pabota ¢ TecTaMH M 3aJaHHSIMH, KOHCICKTHPOBAHUE
OTACJIbHBIX BOIIPOCOB.

AnrebpandecKue CTpyKTyphh» npopaboTka yueOHOro MaTepHaa, HoJAroToBka pedeparoB u
JOKJIaA0B K YYaCTHIO B TCMATUYCCKUX OUCKYCCHAX, pa60Ta C
TECTAMH U 3aIaHUSMH.

Bynesa Anrebpa npopaboTKa y4eOHOro marepuara, obOpaboTka
AQHAJMTUYECKUX JaHHBIX, PEIICHUE 3a1a4, KOHTPOJIbHBIC
paboThl, paboTa ¢ TeCTaMH | 33JaHUSIMU, KOHCIIEKTUPOBAHUE
OT/EJIbHBIX BOIPOCOB.

Teopus rpados npopaboTka yueOHOTO MaTepuaia, pa30op TeCTOB 10 JaHHOU
TEMe, pelIeHUue 3ajad, KOHCIIEKTUPOBAHUE OTICIbHBIX
BOIIPOCOB.

CamocTosiTenbHass paboTa 00yJarOIIMXCSl OCYIIECTBISIETCS METOJAMU CaMOOOYUCHHS H
CaMOKOHTPOJIS B IBYX HaIlPaBJICHUSIX:
- JJIs 3aKperieHusl U yriyOJeHUsl 3HaHUW U HAaBBIKOB, MOJIYYEHHBIX HA JIGKIIMOHHBIX U
NPaKTUYECKHUX 3aHATUSAX;
- JUTIsl CAMOCTOSATEIBHOTO N3YUYEHUSI OTAEIbHBIX TEM U BOIPOCOB JUCIUIUINHBI.
CamocrosTenbHas paboTa OCyIIECTBISETCS B BUJIE:
- KOHCIIEKTUPOBaHMs y4eOHOW, HAyYHOW U MepUOIUYECKON JTUTEpaTyphl;
- mpopaboTku y4yeOHOro marepuana (IO KOHCIEKTaM JIeKUUH y4eOHOH M HaydHOH
JUTEPATYypPHI);
- MOJATOTOBKHM COOOIEHUH M JOKIaJ0B K CEMUHapaM M INPaKTHUECKUM 3aHATHUAM, K
Y4aCTHUIO B TEMAaTHUECKUX JUCKYCCHUSX, pab0Te HAYYHOIO KPY’KKa U KOH(PEPEHLUAX;
- paOOThl ¢ HOPMATUBHBIMU JOKYMEHTAaMH M 3aKOHOJATeIbHOH 0a30ii, ¢ MepBUYHBIMU
JIOKYMEHTaMHU ¥ OTYETHOCTHIO IPEIIPUATUI;
- MIOMCKAa U 0030pa HayuyHBIX MyOJIMKAIMHA U 3JEKTPOHHBIX MCTOYHMKOB MH(OpMAINH,
MOJIFOTOBKHU 3aKJIFOUEHUs 110 0030py HH(pOpMaLny;
- BBIIIOJIHEHHUS JJa0OPATOPHBIX, KOHTPOJIBHBIX pabOT, TBOPUECKUX (TPOEKTHBIX) 3aJaHHM,
KYPCOBBIX paOoT (IIPOEKTOB);
- peleHHs MPAKTUYECKUX M CUTYAIIMOHHBIX 3a]1a4;
- COCTaBJIEHUS aHAIUTUYECKUX Ta0NuL, Tpadudeckoro ohopMieHHUs MaTepuaa;
- HanMcaHus pedeparos, JOKIAI0B;
- paboTHI C TECTAMU U KOHTPOJIbHBIMH BOIIPOCAMU JJIsi CAMOIIPOBEPKH;
- aHajM3a OTYETHOM MH(OPMALMU OpraHM3aLMUIl PAa3TUYHBIX OPraHU3allMOHHO-TIPABOBBIX
¢dbopM U BUAOB JESATENBHOCTH;
- MOJICJIMPOBAHUS U aHATTN3a KOHKPETHBIX MIPOOJIEMHBIX CUTYaIIHiA;
- HaIllMcaHUs BBIBOJOB U MPEIJIOKEHUI Ha OCHOBE MTPOBEIEHHOTO aHAIN3a.
Pe3ynbraThl caMOCTOATENBHOM paOOThl KOHTPOJIUPYIOTCS M YUUTHIBAIOTCS MPHU TEKYIIEM U
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IPOMEKYTOUHOM  KOHTpOJIe ycrmeBaeMocTu oOydaromieroca. [lpy  3ToM  mpoBoasTcs
TECTUPOBAHUE, HKCIPECC-OMPOC M (HPOHTAIBHBIA OMNPOC HAa CEMUHAPCKUX M MPAKTUYECKUX
3aHATHX, 3aCyIIMBaHKUE JOKJIAJ0B U COOOIEHHH 110 JOIOJHUTEIbHOMY MaTepHally K JEKLHIM,

IPOBEpPKA JOMAIIHUX KOHTPOJIBHBIX Pa0dOT | T.JI.

7. ®OH/I OLIEHOYHBIX CPECTB

AJIsl TPOBe/leHNs IPOMEKYTOYHOH aTTeCTAMN 00y4aloLUXCS

M0 JUCHUIIMHE (MOAYJII0)

7.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TANoB NX ()OPMHUPOBAHUSA B MpolLecce
0CBOeHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Komnerennus Oranbl [Ipouenypa
hopMHUpOBaHHS OLICHMBAHUS
YK-1 CnocobeH ocyLLeCTBNASATb MOWCK, 3HaTh: OCYIIECTBIIATH MOWCK, VYerHblii onpoc,
KPUTUYECKNN aHANn3 N CUHTE3 KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CUHTE3 TeCTHpOBaHHe,

WHbopMaLnm, NPUMEHATb CUCTEMHbIN
noaxop, Ansi peLleHns NocTaBrneHHbIX
3agay

nHdopmanuu

YMerb: pemaTh MaTeMaTHYECKHe
3a7a4n.

BaageThb: npUMEHSTH CUCTEMHBIH
HOJXOJ VISl PELICHHUS TOCTABICHHBIX
3aj1a4

KOHTpOJIbHAs paboTa.

IK-1

Crioco6eH KOHCTPYHPOBATh COJIEpKAHIE
00pa30BaHusl B IPEIMETHOM 00J1aCTH B
cootBeTcTBUH ¢ TpeboBanusimu GI'OC
OCHOBHOTO H CPEHETO 00IIIero
00pazoBaHusl, C ypOBHEM Pa3BUTHUS
COBPEMEHHOU HayKH U C yU4eTOM
BO3PACTHBIX OCOOCHHOCTEH 00yJaronuXcst

3HaeT: KOHCTPYHPOBAaTh CO/ICPKAHUC
00pa3zoBaHus 10 JUCKPETHOMH
MaTeMaTHKE B COOTBETCTBHH C
tpeboBanusMu ®I'OC u ¢ ypoBHEM
Pa3BUTHUSI COBPEMEHHON HayKH.
YMmeer: pemiaTh MaTeMaTUYECKUE
3aJauH.

Buiageer: KOHCTPYHPOBATh COAEPIKAaHUE
00pa3oBaHMsI MO AUCKPETHOU
MaTeMaTHKe B COOTBETCTBUU C
TpebdoBanusmu PI'OC.

YerHbI onpoc,
TECTUPOBaHUE,
KOHTpOJIbHAs paboTa.

IK-5 Crnoco6en ocpansath 1
UCTIONH30BaTh 0a30BbIE HAYYHO-
TEOPETUYECKUE 3HAHUS KIIACCUYECKUX
pa3zienoB MaTEMaTUYECKON HAYKH,
0a30BBIMU UaACAMHU U METOAAMU
MaTeMaTUuKH, CUCTEMOM OCHOBHBIX
MaTEMaTHYCCKUX CTPYKTYp U
aKCUOMATHYECKUM METOIIOM. .

3HaTh UCIIOJIB30BaHUEM 0a30BBIX
Hay4HO-TEOPETHUECKUX 3HaHUU W
MPaKTHYECKUX YMEHHUH 110 TIPEIMETY ..
YMeTh: NPUMEHSAThH Pa3IUYHbIE
CIOCOOBI peleHus 3a1ay.

Bnagets: 6asoBbiMu naesiMu u
METOJIJaMH MaTeMaTHKH, CUCTEMOH
OCHOBHBIX MaT€MaTHYECKHX CTPYKTYp 1
AKCHOMATHYECKUM METOIIOM. .

VYerHbll onpoc,

pabota.

7.2. Onucanue nokasareseil 1 KpUTepUeB OLEHMBAHMA KOMIETeHIMII HA Pa3JIHYHbIX
Tanax ux GopMHUPOBaHMS, OITMCAHUE ITKAJT OLEHUBAHUS

YK-1 CnocoGeH ocyniecTBJIATh NOMCK, KPUTHYECKHIT aHAJIN3 U CHHTe3 HH(OpMaLnu,
NPUMEHATD CHCTEeMHBIH MOAXO0A AJIfl PCIICHUA MOCTABJICHHBIX 3a1a4

MOUCK, KPUTUUECKUI
aHaJIM3 U CUHTE3
nHpOpPMALTIT

Ymern: pemiatsb
MPAaKTUYECKHE 3a1a4H.

IIpu pemennu npuMepos,
3a/1a4 JI0IyCKAeT OMINOKH.

BBITIOJTHEHHH MPAaKTHYECKUX
3aJIaHAl, BJIAJICET HEOOXOUMBIMHU
pueMamMu BBITTOJTHCHUS
MPaKTUIECKUX 3aJIaHHH, HO
3aTpyJHAETCs C  NPUMEHEHUEM

Iloka3zatenu G OueHoyHasi WIKajaa

o0y4yarommiicsi  J0JIKEH | Y/I0BJIETBOPHUTEIHLHO Xopomwmo OT1in4yno

MPOEMOHCTPHPOBATH)

3HaATh: OCYIIECTRIATH 3HaeT OCHOBHOI MaTepua, 3HaerT y4yeOHbII MaTepuan. Ymeer | 3HaeT TiyOOKO M IPOYHO
HO J0ITyCKaeT HETOYHOCTH, TIpaBUJIBHO NPUMEHUTHL TEOPHIO ITPU y'-Ie6HLH7[ Marepuai, CBO60)1H()

OTBEYAET Ha BOIPOCHI, CBOOOIHO
peliaeT 3a/[aum, He 3aTpyaHSICTCS
C OTBETOM IIPH BHJOU3MCHCHHH
3aJIaHHH, MPaBUIBHO
000CHOBBIBAET TIPUHATOE

TCCTUPOBAHHUC, KOHTPOJIbHAA




Baamers: npuMeHATH
CUCTEMHBIN MOAXO It
PELIeHHUs TOCTaBIEHHBIX
3a1a4

3HaHUM, CBS3aHHBIX C
HECTaHJaPTHBIMH 3a7avaMu.
MOKa3bIBa€T  JIOJDKHBIA  ypOBEHb
cOpMHUPOBAHHOCTH KOMIICTCHIIHIA.

HOBBIMH

pelieHue, BJIaJeeT
Pa3HOCTOPOHHUMH HABBIKAMH H
npreMaMH BBIMOJIHEHHS
MPAKTHYECKUX 3a[aHHH,
MOKa3bIBaCT JIOJDKHBIM ypOBEHb
chopMUPOBAHHOCTH
KOMITCTECHIU.

IK-1

CriocobeH KOHCTPYHPOBATh COAepkaHNe 00pa30BaHMs B MIPEIMETHON 00IaCTH B COOTBETCTBHH C TPEOOBaHUSAMU
®I'OC 0CHOBHOTO U CpEIHETO 00IIero 00pa3oBaHus, C YPOBHEM Pa3BUTHSI COBPEMEHHOM HAYKH U C yIETOM
BO3PACTHBIX 0COOCHHOCTEH 00yJaIOMHIXCS

IMoka3aTenu (uto OueHoyHas MKaJga
o0yyaromuiics J0JKEH | Y0BJICTBOPUTEILHO Xopowmo Otin4Ho
MPOAEMOHCTPHPOBATD)

3HaeT: KOHCTPYHPOBATh
coniepxaHne 00pa3oBaHUs
IO 3JIEMEHTapHON
T€OMETPUH B
COOTBCTCTBHUU C
tpeboBanusimu PI'OC u ¢
YPOBHEM Pa3BHTHS
COBPEMCHHOU HAYKH.
Ymeer: pemats
MaTeMaTHYeCKUe 3a/1auH.
Baageer:
KOHCTPYUPOBATh
COJIepXKaHue
0o0pa3zoBaHHUs IO
AJIEMEHTapHOU
T€OMETPUU B
COOTBETCTBUU C
TpeOOBaHUSAMHU
Pr'ocC.

3HaeT OCHOBHOM
MaTepHal, HO IOMyCKaeT
HeTouHoCTH, [Ipn
BBITTOJTHCHUU
MPAKTUYCCKHUX 3aTaHUI
JIOTTyCKAaeT ONIHOKH.

3Haer yueOHBIH  MaTepHa.
VYMeeT NpaBHIbHO NPUMEHUTH
TEOPUI0  IPU  BBIOJHEHUH
MPAaKTHYECKIX 3a/1aHuM,
BIIAJICET HEO00XOUMBIMU
mpueMaMu BBITIOJTHEHUS
MPaKTUUCCKUX  3aJaHuid, HO

3aTpyAHSAETCS C TPHUMEHEHUEM
3HAHHUH, CBSI3aHHBIX C HOBBIMH
HECTaHIapTHBIMH 3aJa4yaMu.
MOKA3bIBAET JOJDKHBIA YPOBEHb
c(hOpPMHUPOBAHHOCTH
KOMIIETEHIIHMN.

3HaeT TIOyOOKO M IPOYHO
y4eOHBII MaTepHa,
cBOOOTHO OTBEYaeT  Ha
BOIIPOCHL, CBOOOJHO peIIaer
3ama4yn, He 3aTpynHseTcs c
OTBETOM IPU BHIOM3MEHEHUN

3aJJaHHH, MIPaBUIILHO
000CHOBBIBAaET MIPUHATOE
pelnieHue, BIIafieeT

PasHOCTOPOHHUMHU HaBBIKaAMHU

U T[pUEMaMH  BBIIIOJIHCHUA
NPaKTUYICCKUX 3a£[aHPII>i,
IIOKa3bIBaCT Z[OJ'I)KHLIfI

YPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETEHLIHIA.

IIK-5- Cnoco0OeH ocBauBaTh M MCIIOJIb30BaTh 0a30BbIC HAay4YHO- TCOPCTUUCCKHUEC 3HAHUA
KIIACCUYCCKUX Ppa3aciioB MaTeMaTHIEeCKOM HAayKH, 0a30BBEIMU nacsasMmM U MCETOAaMU
MAaTCMAaTHKU, CHCTEMOM OCHOBHBIX MAaTE€MaTHYSCKHX CTPYKTYp U aKCHUOMATHUYCCKUM

METOJIOM..
Iloka3zaTean (uto OueHoyHas mKaga
00y4aloIIuiicss  J0JIKeH | YI0BJIETBOPUTEIbLH Xopomo Ot1in4HO
NMPOAEMOHCTPHPOBATH) 0
3HATh UCMONIb30BAHHEM 3HaeT OCHOBHOM 3Haer y4eOHbIN | 3HaeT rIy0oKo u
0a30BBEIX HAYYHO- MaTepuai, HO MaTepual. Ymeer | npo4yHo y4eOHBIN
TEOPETHYECKHX 3HAHMH M JIOIyCKaeT MpaBUIbHO  NPUMEHUTH | MaTEpHall, CcBOOOTHO
MPaKkTHYECKMX YMCHUH 110 HeToyHOCTH, [Ipn TEOPHIO TPH BHITIOJHEHWH | OTBEYAeT Ha BOIPOCHI,
TpeAMETY... PEILIEHNY IPUMEPOB, | TPAKTUYECKUX  3aJIaHui, | CBOOOIHO pemraer
YMeTh: IpUMEHSATh
5 3aJ1a4 JOMYCKaeT BlaneeT HeOOXOAMMBIMH | 3a[auH, HE
Pa3TIHBIC CIIOCOORT OLIMOKH. [pUeMaMH  BBINOJHEHUS | 3aTPYAHSAETCSA C OTBETOM
}’];GIHGHI/IS[ sajad. MPAKTUYECKUX  3aJaHui, | IpU  BHJOU3MEHEHUHU
TIaJICTh: 6a30BBIMH HACAMH HO  3aTpyJHseTcss ¢ | 3aJaHHH, MPaBUIIBHO
n ME€TOJaMHU MaTCMaTUKH, o
- MpPUMEHEHUEM  3HaHHH, | 0OOCHOBBIBAET
CHUCTEMOU OCHOBHBIX
CBSI3aHHBIX C HOBBIMH | IPUHSTOE penienue,
MaTEMaTUYECKHUX CTPYKTYp U
AKCMOMAaTHYCCKHUM MCTOJIOM.. HeCTaHﬂapTHLIMH BIIafieeT
3aJadyaMH.  IIOKa3bIBaeT | Pa3HOCTOPOHHUMHU
JIOJDKHBIT YPOBEHb | HABBIKAMH U TPUEMaMU
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c(hOpMHUPOBaHHOCTH BBITIOJIHEHUS
KOMITIETCHIIUH. MPaKTUYECKUX 3aJIaHUM,
MOKa3bIBACT  JOJDKHBIN
YPOBEHb
c(hopMUPOBAHHOCTH
KOMIIETCHLIHUN.

7.3. TunoBble KOHTPOJIbHBbIE 32/IaHUSl WIN WHbIE MATEPUAJIbI, HE00X0AMMbIe VISl OLlEHKH
3HAHUI, YyMEeHHMi, HABHIKOB M (WJIM) ONbITA JAESATEJbHOCTH, XAPAKTEPU3YIOLWIUX ITANbI
(opMupoBaHHA KOMIIETEHUNH B MpoLiecce 0CBOeHUs 00pa30BaTeIbHOM MPOrpaMMBbl

Hpumepﬂble eapuanmbsl KOHmMpPOJi1bHbLX pa60m

1. BAJAHUS ITPOMEXYTOYHOI'O KOHTPOJIA
IO MOAVIIIO 1
BAPUAHT Nel
1. Tamronorusa. IIpotuBopeume. Jlorndeckas SKBUBAJEHTHOCTh. Jlormueckas HUMIUTHMKAnus. TeopeMsl.
ITpumepsl.
2. Ilyctp A yacTUYHO YyHNOPSJOYEHHOE MHOXKECTBO C OTHOILEHHEM MOpPsAKa R ¥ MycTh o1, 02, On — SIEMEHTBI

MHOXecCTBa A, TaKue, 4TO
o1 Raz, 02 Ras,..., on1 R an, on R ai. ITokaxkure, 9To o= a2 =...= o.

SAJAHMA ITPOMEXYTOYHOI'O KOHTPOJIA
HoMOAVYIIIO 1
BAPUAHT Ne2

1. Bbicka3biBaHMs, JOTMYECKUE CBSI3KH, TAOJIUIIBI HCTUHHOCTH. [Ipumep.
2. Iyctp R m S —orHomeHune SKBHBaJeHTHOCTH Ha MHOXecTtBe A. I[lokaxurte, uro R°S - orTHoueHue
SKBUBAJICHTHOCTH Ha MHOXKeCTBE A, eciu U ToJbKO eciii R°S = S ° R (B 06e croponst!).

3AJJAHMA ITPOMEXYTOYHOI'O KOHTPOJIA
HoMOAYIIO 1
BAPUAHT Ne3

1. [Ipenukatel. KBanTopel. Onpenenenus u NpuMepsbl.

2. OnpefenuTe HaTHYHE MK OTCYTCTBHE CBOWCTB HHBEKTHBHOCTH y HIDKechaenyronmx ¢yukuuit f (A — B

A=B =2/5={[0], [1], [2], [3], [41} f(n)=[n’].

3AJAHUA ITPOMEXYTOYHOI'O KOHTPOJIA
MO MOAVYIIIO 1
BAPUAHT Ne 4
1. Ilpunnun nBoiicTBeHHOCTH. TeopeMa (noacTanoBka Gpopmyds). Teopema (3ameHa nmoadopmyin).
2. llyctb R —oTHOWICHMe U3 A B B, S-oTHOMIeHHe u3 B B C u T — otHOIenne u3 C B D. Tlokaxwure, yro (T°S)
°R=T° (S°R).
3AJAHUA [TPOMEXYTOYHOI'O KOHTPOJIA
IO MOJVYJIIO 1
BAPUAHT Ne 5
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1. ITpeauxatel. KBanTopsl. OnpeaeneHus 1 IpUMepBL.
2. Hyers f: R2 — (R U {0}) onpenencna tak: f(x,y)=(x?+y?). Jlokazats, 4T0 f- CIOPbEKTHBHA.

3AIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 1
BAPUAHT Ne6

1. MuoxectBa. [TommHOXecTBa. Omneparn Hax MHOXecTBaMu. OmnpeneneHue. [I[pumepsr.
2.0ycrs f: R = R2, f(X)=(2x-1,3x+5). JlokasaTs, 4To QyHKIHUs f - uHbeKTHBHA.

3AJIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 1
BAPUAHT Ne7

n/2,ecun—vemnoe

1. [IpuHmn aBOMCTBEHHOCTH. TeopeMa (MmoAcTaHOBKa (bOpMyHLI{ Teopema (3ameHa moahopmy).
(n-1)/2,ecrun—nevemnoe *

2. Oycrs f: Z¥ — Z. ¢yskuus onpeneneHHas rtak: f(n)= Iokaxwure, uto f umeer

NpaBylo 00paTHYIO QYHKIIHIO.

3AJJAHMA ITPOMEXYTOYHOI'O KOHTPOJIA
HoMOAYIIO 1
BAPUAHT Ne8

1. Anre6pa MHOXecTB. [IpHHINT TBOHCTBEHHOCTH.
2. Mycrs f: R —  R- dynkumsa f(X)= nenoe X, rae memoe X — HauOoOIbIIIee 1IET0€, MEHBIIICE HITH PABHOE

X.
i)[Toxaxwure, uro f° f =1f.
ii)[Tokaxwute, uro f(X+K)=f(x)+k, ms Bcex X €R, ecnu u Tonpko ecu K €Z.

3AJJAHMA ITPOMEXYTOYHOI'O KOHTPOJIA
o MOAYIIIO 1
BAPUAHT Ne 9

1. CoBepineHHas U3LIOHKTHBHAS HopManbHas Gopma. Teopema. [TpuMeps.
2. Jawo: f: R — R, x > (2x+1). Onpegemmm fl: R — R u f M=f, fil= {2l e f g n >1.
Joxasxwure, uro fl'l (x) =2"x +(2"-1).

3AJIAHUS TIPOMEXYTOYHOI'O KOHTPOJIS
10 MOJIYJIIO 1

BAPUAHT NelO
1. Vabexknus, croopbeknus, Ouexmun. OmnpereneHuss W HpuMepbl. JIeBple u mpaBble oOpaTHBIE (QYHKIMH.
Teopema.
2. Ilyctb R u S —otTHolIeHHe HSKBUBaleHTHOCTH Ha MHOxkectBe A. [lokaxkure, uto R°S - oTHoleHne

SKBHUBAJICHTHOCTH Ha MHOXKECTBE A, eciu 1 ToyibKo ecir R°S = S ° R (B 006e cTopoHsI).
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3AJIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 1
BAPUAHT Nel

1. JIokasaTs paBeHCTBO M HAPHUCOBATH JHATPAMMY (A-B) x (X-Y)=(A x X) -
(AxY)U (B xX)).
2. Onpenenure HaJUYUE UK OTCYTCTBUE CBOMCTB MHBEKTHBHOCTH Y HIDKecneayrommx pyukuuii f: A — B.
A=B=Z/5{[0], [1], [2], [3], [41}, f(n)=[n°].
SAJAHUA ITPOMEXYTOYHOI'O KOHTPOJIA
10 MOJIYJIIO 1
BAPUAHT Nel2

1.Ilycr f:Z2* = Z, f(n)= {Eff ::,;2: o Ioxaxwure, uto f nMeeT JeByro 00paTHYIO (yHKIHIO.

2. IIpoBepuTh 000CHOBAHHOCTH apryMeHTannu: «Hu onuH U3 XynoxHHKOB He OeneH. He cymiecTByer GoraThix
XYAOKHUKOB. TakuM 00pa3oM, HET XyJO)KHUKOB- BOPIYHOBY.

3AIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 1
BAPUAHT Nel3

1. Jlokaxure, uto ecmt AC B uC={x:xe AAX e B,} 1o C=A.

2. TlokaxuTte, 4To R- CUMMETPMYHOE OTHOIIEHKE, ECIM M ToNbKo ecni R=RL, Ilokaxure, 4To >71€MeHT OyaeT
MaKCUMyMOM, OTHOCUTEJILHO OTHOIIEHUS R, €ciu 3TOT 31eMeHT OyJlIeT MUHUMAJIbHBIM 10 OTHOIIEHUIO K

R
3AJAHUA [TPOMEXYTOYHOI'O KOHTPOJIA
1O MOAVYIJIIO 1
BAPUAHT Nel4
\
1. Mapexmuu, cropweekiuy, Ouekiuu. OmnpeneneHuss u npumepsl. JleBble M mpaBble oOpaTHBIE (DYHKIIHH.
Teopema.
2. Mycte f: Z* —  Z, f(n)=3n. Haiingure 2 neBbie oOpaTHbIe (HYHKIIHM. f:Z* — Z ompeneneHa tak

2,ecmun—
f(n): {n/ \ecun—uemnoe

(n-1)/2,ecrun—neuemnoe *

IMokaxwuTe, uto f uMeer npaByro 0OpaTHYIO QyHKIIHIO.

3AJJAHUA ITPOMEXYTOYHOI'O KOHTPOJIA
IO MOAVIIIO 1
BAPUAHT Nel5
1. OtHowmenus. Tpu MeToa peICTaBICHNS OTHOLIEHUH Ha IulockocTu. [IpumMepst.

2. Hapucyiite puarpammbl Xaccd JUls MHOKECTB COOCTBEHHBIX MOJMHOXECTB MHOxectBa {a,b,c,d},
YIOPSIOYCHHBIX C MIOMOIIBIO BKIIOYCHUS. YKaXKUTE MAKCUMAJbHBI M MHHAMAIILHBIA 3JIEMEHTHI U LIEIH

HanOOJIBIINH TJITHHEL.
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3AJIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2

BAPHUAHT Nel

1. bynesa anre6pa. [Ipumepsr.
2. Moxkaxwure, ato f(X1,X2) = X1 @ Xo 1 C](Xl, X2) = )_(1X2 @® X, SBISIOTCS PABHBIMH ()Y HKIHAMH.
3. [Moarpad. OnpeneneHus u MPUMEPEI.

SAJAHMA ITPOMEXYTOYHOI'O KOHTPOJIA
o MOAVYJIIO 2
BAPUAHT Ne2

1. AnreGpandeckue cTpykTypsl. Iloxyrpynmnsl. I'pynmsl. ITpumepsr.
2. Bynesa ¢ynkius f(X1,X2) Takosa, uro f(0,0)=1, f(0,1)=0, f(1,0)=1, f(1,1)=0. Haiizure GyneBo BbIpaxeHue
JUT (DYHKIIUH.
3. Banentnocts BepmmHb. Martpuna cMexHocTd. OnpeneneHns: 1 IpuMepsbl.

3AIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2

BAPUAHT Ne3

1.Bynessr pynkimu. CoBepileHHas KOHBIOHKTHBHas HopMasibHas popma. Teopemsl. [Tpumepsi.
2. SIBNAOTCS JIK JAaHHOE TTIOAMHOKECTBO MHOKecTBa AXP(A) dyHKIwmii A —P(A)? O6ocHyiire!

f={(a,B):ac B}
f={(a,B): B={a}}.

3. . Ces3HOCTh. KOMIIOHEHTHI CBA3HOCTH. DiniepoB myTh. Onpenenenus u mpuMepsl. Teopema.

3AIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2
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BAPUAHT Ne4

1.Apudmernka ocratkos. [IpumMeps.
2. Mycts f :A — B- ¢yuxmms u C < A. Onpenenute f(C) mns cnemyromero ciyyas f : R-{0} — R,
f(x)=2/x : c=(0,8]={xc R:0 < x < 8}}
3. Teopwus rpacdos. OnpeneneHust ¥ IPUMEpHL.

3AIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2
BAPUAHT Ne5

1.Cpoiicta OyneBsix anredp. (Teopemsr 5 u 6).
2. Iycte Ri- otHOmIEHWE M3 A1 B B1 1 mycts R»- oTHOmEHNE 13 A2 B Bo).

TToxaxure, uto R1 N Ru Ry U Ry— ornomenus s A1 U A, 8 B: UB 2.

3. . CeazHocTh. KOMIOHEHTHI CBA3HOCTH. DilsiepoB My Th. OnpeaeneHus 1 npuMepsl. Teopema.

3AJIAHUS TIPOMEXYTOYHOTI'O KOHTPOJIS
10 MOJIYJIIO 2
BAPUAHT Ne6

1. CroiictBa OyneBsix anredp (Teopemsr 7 u 8).
2. Jlano:|A =55,  |B|=40, |C|=80, A B=20, AN BN C| =17, |BMCl=24, |AU C[=100, |UJ=150.
AN CF2 u ‘AU BUC‘ 2

3. Ilytu u muxiiel. OnpeneneHne 1 mpuMepsl.

3AJAHUA [TPOMEXYTOYHOI'O KOHTPOJIA
MO MOAVIIIO 2
BAPUAHT Ne7
1.PensiunonHsle 6a3b1 faHHBIX. OnIpeieneHus 1 IPUMEpHI.
2. CpoiictBa 6yneBsix anredp. (Teopems! 5 u 6).
3.Huxnsr 'amunsrona. Onpenenenus u npuMepsl. Teopema.
3AJAHUA [TPOMEXYTOYHOI'O KOHTPOJIA
1O MOAVYJIIO 2
BAPUAHT Ne§

1. Bynesa anre6pa. [Ipumepsr.
2. Tycte R — oTHOmenue Ha Z*, onpejieneHnoe Tak: N R M, ecoiv 1 ToabKo ecii M=n2, OnuunTE OTHOIIEHHE
RZ=R°R.

3. Teopus rpados. OnpeneneHus ¥ IPUMEPHI.
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3AJIAHUS TIPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2
BAPUAHT Ne9

1. N3omop¢dmsm rpados.
2. Onpenenure g °f

X2 +X,ecu, x>0

f:R >R, f(X)= {

1/ x,ecm,x<0
m,ecm,xzo
g:R =R, g(x)=

1/ x,ecmu,x<0

3. Bynesa anre6pa. [Ipumepsr.

3AJIAHUSA [IPOMEXYTOYHOT'O KOHTPOJIS
10 MOJIYJIIO 2.
BAPHAHT Nel0

1. CoiictBa OyneBsix anredp (Teopemsl 5 u 6)

2. Mycte A={x:P(X)}, B={x:Q(X)}, C={x:R(X)}.Onpenenure xaxxaoe U3 CIeIyIOUIUX MHOXXECTB B TEPMUHAX

P(x), Q(x),R(X) u nornueckux ceszeit. A-(BU C); A—B.

3. Cea3HocTh. KOMITOHEHTHI CBSA3HOCTH. DHiepoB myThk. OnpeneneHus 1 npumepsl. Teopema.

Hpumepnbze mecmoevle 3a0anus 014 meKyuieco KOHmpoJist no 0ucuunﬂune

«I[I/ICKPCTHZIH MaTEMATHKA»

PA3JIEJI 1. IOT'HKA

Bapuanm 1
Bon | Conepranue Bompoca OtBer BapuanTs! oTBeTOB
poc
1. NMeet 11 MECTO HUKECTEAYIOIIEe PABEHCTBO 1)ne umeer
A*G=A 2)umeer
2 YeM siBisieTCS BBIpaXKE€HUE: TaBTOJOTHEH, 1) TaBTONOTHA,
MIPOTUBOPEUYHEM, WM HU TEM U HU APYTuUM? 2) IpOTUBOpEYHS
p—(pvQq) 3)HM TO U HHU JIpyroe
Paznen 2. MHo:KecTBa
1. _ _ _ _ 1)64
|A|=55,[B|=40,/C| =80, (ANB)=20, 2
(ANBNC)=17,(BNC)=24,(AUC)=100 3)35
Haiinure | ANC |
Paznea 3. OTHoIeHUS
1. Kaknmu 13 4 cBOHCTB 00Js1a1aeT HIKECICAYIOIIUE 1)pedekcHBHOCTS,
OTHOIICHHS, 3a1aHHOe Ha MHOKecTBe Z* NRM, CHUMMCTPUIHOCTD,
eciu ¥ Toabko ecmi N —IM kpatxo 3. TPaH3UTHUBHOCTD,
2) pedIeKCHBHOCTb,
AHTUCHMMETPUYHOCTb,
TPaH3UTHBHOCTB,
3) aHTHCUMMETPUYHOCTh
TPaH3UTUBHOCTB

2. OrHowenne R Ha Z*X Z* onpexeneHo
tak: (M, N)R(P,q), ecmure. M+g=nN+p.

Haiitu xnacc skBuBasieHTHOCTH [(2,1)].

1) {(2,1),(3.2),(4.3),...}
2) {(1,2),(2,3),(3:4),.}
3)1(1,1),(2,2),(3,3).-}
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Pasnea 4. ®yHkuuu

1. Kakwe u3 crneayromux moJMHOXKECTB MHOKECTBA D{(n,2n):n € Z}
ZXZ smisores yakumsimu Z—Z 2){(2n,n):n € Z}
{(mn):n€zZ}
2. Omnpenenuts 00pa3 1Jisl clieAyomux GpyHKIuu 1[2,00)
f.R—R, x—x?+2 2)(-o0]
3)[-2,2]
3. Iycts f ug- R—R, onpenenennsie tak: f(X)=X+2 u
(@K ———
g(X)=—,—— Haiitn g°f-? X“+4x+5
x*+1 2x° +3
2) (@NK)=
X“+1
X+2
3) (9N (x)=
) @000= 5
4, Kakoii sBnsercs naHHas QyHKIHUS HHBEKTHBHOM, | )uaBeKTHBHAS
CIOPBEKTUBHOM, NIM OAHOBPEMEHHO U TOH U IPYIOH, 2)CIOpbEeKTHBHAS
WK OJIHOBPEMEHHO HU TO# Hu fpyroi f.R—R, 3)He UHBEKTHBHAS U HE
f(x)= | X | CIOPBHEKTUBHAS
Bapnant 2

Paspnea 1. Jloruka

1. UewM siBisseTCS BBIPAKEHUE: TABTOJIOTUEH, 1) TaBTONIOTHS,
MIPOTHBOPEYHEM, FIIH HUA TEM U HU IPYTHM? 2) IPOTHBOPEUHS
(P >N P Va) 3)HU TO U HH ApyTOE
2 Nmeer mu MecTo cienyromee ToxaecTBo? (P 1)He umeeT
=P Vva) 2) umeer

Pa3nea 2. MHosKecTBa

1. Iycts U= {n €Z: 1<n<12} 1){2,4,6}, 2){8,10},
A={n:n-nenurens yncna 12} 3){5,7,9,11}
C={n:n-HeueTHOE YHUCIIO}

CocCTaBUTH CITUCOK AJIEMEHTOB JUIsI MHOXKECTBa
AUC

2 Hmeer mu mecto crnenyromiee papeHcTBo AN(B- 1) umeer
C)=(ANB)-C, A,B,C- npoun3BoibHEIE MHOXECTBA. 2) HE UMeeT

Pazgen 3. OTHomeHMs

1. ITycTh A-MHOXECTBO IPAMBIX Ha IIOCKOCTH R2. 1)pediekCUBHOCTB,
Kaknmu 13 4eThIpex cBOWCTB 001a1aeT JaHHOE CUMMETPHYHOCTh
OoTHOUIeHHEe? 2) CHMMETPHYHOCTb,
£1,R L2 ecnm u Tompko ecnu {1 mepreHAUKYIsApHA {2 3) TpaH3UTHBHOCTH

2. IMycth R —oTHOWICHUE Ha Z*,0npeaeneHHoe Tak: N R 1)m=n?,

m, ecim M=n2. Haiitn otHOIIeHNE ReR/ 2)n=m*,
3)m=n?
3. Ortnomrenue R Ha Z*X Z* onpepeneno tak: (M,n) R D){(3,1),(4,2),(5,3),...}

(p,q), eciu 1 TOJBKO eciu
m-+qg= n+p. Haiitu x1acc sxsuBaneaTHOCTH [(1,1)]

2){(2,1),(3,2),(4,3),...}
3{(1,1),(2,2),(3.3),...}

Paznen 4. DyHkuum

1. Kakwe u3 crieayromux moIMHOXKECTB MHOKECTBA D{(2n,n): n€Z}
ZXZ sBISAOTCS QYHKIMAMH 2){(n,n+4):n €2}
Z—Z A, n):n€z}
2. Omnpenenure 06pas s ciaenyromeit pyukauu f: R 1)[-0,0)
—R, X —(x+2)? 2)[-2,2]
3)[0, )
3. Iycrs f,g,h — byskumn R —R — onpenenens Tak: x2 +3
1
1
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2
f(x)=2x+1, g(x)= i h(x)=+/X° +1 Haiizure D pA 4
X+l 3
X® 42
((fog)°h)(x) 1
3) 3
3x°+1

4 Kakolii sBisiercst cinenyromast GpyHKIus: 1) He UHBEKTUBHAS, HO
WHBEKTHBHOM, CIOPBEKTUBHOM, WK OJTHOBPEMEHHO U CIOpPBEKTUBHAS
TOM W APYTOM, WK HU TO# U HE Apyroil. f: R —R, 2)UHBEKTHUBHAs
f(x)= x>+4 3)He MHBEKTUBHAS U HE

CIOPbEKTHBHASL.

Bapnant 3

Paspnen 1. Jlornka.

1. SIBnsieTcst M HIDKECTIeoyIolee BhIpaKeHNE 1)nporuBopeune
TaBTOJIOTHEH, MPOTUBOPCUUC WIIM HU TEM U HU 2)HH TO ¥ HH ApYyroe
apyruM (P VY @)<(q V p) 3) TaBTONOTHS

2. Hmeet nu MecTo creyroliee TOXAECTBO 1) He umeer
pAg= m 2) umeer

Paznen 2. MHo:KecTBa

1. IMycte U={n €Z: 1<n<12}; 1){3,5,7};

B={n:n- mpocroe uuncmo, kpome 1}; 2){3,5,7,11};
C={n :n- HeyetHoe uucno}. Haiigure 3){3,5,7}.
MHOXkecTtBo BNC.

2. Hmeet mu MecTo HIKECTIEIYIOIee PaBEHCTBO 1)ue umeer
A*G=A 2)umeer

3. Tano: | B|=40, | C|=80, | BNC | =24. Haiimmre 1)35;

C-B| 2)46;
3)56.

Pazgen 3. OTHomIeHMs

1. Kakumu u3 4-X cBOHCTB 00/1a/1a10T HUKECTIEAYIOIIEe 1)pedieKCUBHOCTD
OTHOIICHHE, 3aJAHHOE Ha MHOYKECTBE CUMMETPHYHOCTB;
MOJIOKUTEIBbHBIX grcen Z* 2)CHUMMETPUYHOCTh

NRM, ecu ¥ TOJIBKO eciau N£EM TPaH3UTHUBHOCTE;
3)aHTHCUMMETPHYHOCTD

TPAaH3UTHUBHOCTH
2. Ortnomrenne R va Z* X Z* onpeneneno tak: (M,N)R 1){(1,3),(2,4),(3,5),...};

(p,q), eci 1 TOJIBKO eciti M+Q=n+p. Haiinure
kyacc skBuBasieHTHOCTH [(3,1)].

2){(3,1),(4,2),(5,3),...};
3){(2,1),(3,2),(4,3),...}

Pasnea 4. ®yHkuumn

1. Kaxwue U3 clneayronmx NoAMHOKECTB MHOXKECTBA
AXB sBistorest pynknusimu A—B?
A =B= {JIioaun, xuByIIHe WIN yMEPIIHUE } 1) B
a)f ={(a,b)e AxB:"a"- -6a6ymxka “b "} 2)a
6) f ={(a,b)eAxB:“b”- -3amyxem 3a 3)6
(3 a ”}
B) A= {Ctpansl mupa} B ={I"'opox mupa}
f ={(a,b)e AxB:*b” - -cromma “a”}
2. IMycts f,g,h — pyskoun R —R — onpenenens: Tak: 1
1 —
f(x)=2x+1, g(x)= ——, h(x)=/ X% +1 . Haiizure Xt
X +4
(fe(geh)) (x) 2)—
X°+2
1
4X* +4X+2
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Omnpenennre, KakoH SABISCTCS JaHHAS (QYHKIUS: 1)He HHBEKTHBHAS HO
WHBEKTUBHOH, CIOPBEKTUBHOM, WM OJJTHOBPEMEHHO H CIOPBEKTUBHAS

TOH U JpYroi, WK OHOBPEMEHHO HU TOW HU 2)AHBEKTHBHAS
JIPYTOH. 3)He UHBEKTHBHAS U HE
f: R =R, f(X)= x?+4. CIOPBEKTHBHAS.

O 01O\ LN KN —

Ilpumepnulii nepeuens 6onpocog 0 NPOMEHCYmOUHOoU ammecmayuu (IK3amen)

. Bolcka3biBaHUs, JOrH4YecKue CBA3KH, TaOIMIBI HCTUHHOCTH. IIpuMepsl.

. Taromorus. [IpotuBopeuns. Jlorndeckas 5KBUBAJICHTHOCTD. Jlorndaeckne pyHKINH.

. [Ipuammmn gBofictBeHHOCTH. Teopema (moacTanoBka Gpopmyisl). Teopema (3ameHa moapopMyI).

. [Ipenuxater. KBanTopsl. OnpeneneHus u IpUMEpHI.

. MuOXxecTBa. [TonmHO)ecTBa. Onepannu Hax MHOKecTBaMH. OIpeieneH s 1 IPUMEpPHI.

. Teopema (0 paBeHCTBE IBYX MHOXECTB). YHHBEPCAILHOE MHOKECTBO. [IprMepsI.

. AnreOpa MHOXecTB. [IpHHIAT TBOIICTBEHHOCTH.

. MomHocTh MHOKECTBA. MOIIIHOCTHOE MHOXECTBO. Teopema (0 MoAMHOKECTBE MHOXKeCTBa). Teopema (o

MOIITHOCTH MOIITHOCTHOTO MHOecTBa). [Ipumepsl.

10.
11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

HexaproBo nmpousBeneHne MHoxecTB. [Ipumepsl. Teopema.

. Pensitimonnbie 6a3bl naHHBIX. ONpeneneHus 1 IpUMepBI.

Omnepanuu pensiiMOHHBIX 0a3 JaHHBIX (CENEKIs, MPOCeKIHs, U T1.). [IpuMeps.

Oynukinn. Kommosumms ¢GyHkmwii. OnpenencHus U MpUMepHI.

Nubexnnnu. Cropbekiuu. brueknun. OnpenencHus 1 npuMepsl. JIeBbie u ipaBbie oOpatHble GyHKINHU. Teopema.
OtHowenus. Tpu MeToaa npencTaBieHus oTHoMeHU. [Tpumepsl.

CaoiicTBa oTHOIEeHUH. [IpuMepsl. KoMno3uuus OTHOLIEHUH.

Ilepeceuenue n oObeqITHEHNE OTHOIICHHA. Teopema.

OTHoIIeHNE SKBUBATIEHTHOCTH U pa3oueHus. Teopemsl.

Apudmeruka ocratkos. [Ipumepsl.

OtHomenue nopsaxa. OnpeaencHus U MPUMEpEIL.

MaxkcuManbHble 1 MUHUMaJIbHBIE dJIeMeHThl. Haubonbimme n HauMenble snemMeHTsl. Teopema. [Ipumepsr.

Lenu.

22.
23.
24.
25.
26.

Huarpammer Xaccs ( perietku ). [lpumepst. Teopema.

bunapnsle onepanuu 1 ux cBoiicrsa. IIpumepsl.

Anrebpanyeckue cTpykTypbl. [lomyrpymmet. I'pymmst. [IpuMepsr.

Bynesa anrebpa. [Ipumepsr

CpoiicTBa OyneBBIX anredp ( MPUHIWIT ABOHCTBEHHOCTH , TeopeMa | u Teopema 27. CoticTBa OyieBbIx anreop (

Teopembl 3 U 4 ).

28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

CpoiicTBa OyneBBIX anredp ( TeOpeMbl S 1 6 ).

CaoticTBa OyneBbix anredp ( Teopembr 7 1 8 ).

ByneBsl BeIpakeHUs ( MUHTEPM, MakcTepM ). OnpeaeneHns 1 NpuMepsHl.
Bynesbl hyHKIMH ( ONIpEeNeHns U IPUMEDPHI ).

CoBeplieHHas TU3bIOHKTHBHAS HOpManbHas ¢popma. Teopembl. [Ipumepsl.
CoBeplieHHas: KOHBIOHKTUBHAsI HOpMalibHas popma. Teopemsl. [Ipumepsi.
Teopus rpados. OnpeneneHus 1 IpUMeEpHL.

Banentrocts BepumHbl. Matpuia cMekHOCTH. OnpesieNieHus U IPUMEpBHI.
Hoarpag. OnpenencHus U IPUMEPHL.

[Tyt n nuknel. OnpeneneHue u NpUMeEpHL.

CaszHocTh. KOMIIOHEHTHI CBSI3HOCTU. DiepoB myTh. OnpeaeneHus U npumepsl. Teopema.
Hukne! 'amunsrona. Onpenenenus u npuMepsl. Teopema.

Wzomopdusmel TpadoB.

7.4. Mertoanueckue MaTepualibl, OMNpedesOlIHe NPoueiypbl OleHUBAHUS
3HAHMH, YMEHHI, HABBIKOB U (MJIM) ONBITA JAEATENbHOCTH, XapaKTePH3yIOIIHX
sransl GOPMUPOBAHUA KOMIIETEHIHI.

P C3YyJIbTAThI (I)OpMI/IpOBaHI/IH KOMIIETEHIIUN MO0 JUCUMILINHE OILEHHUBAIOTCS II0 OaJIbHO-

PEUTHUHIOBOU CHCTEME.
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Bcero mo aucrumimHe CcTyaeHT MoxeT HaOpate 100 OamnoB (wim OGosiee ¢ ydeTom
OOHYCHBIX 0ayioB), M3 KOTOpBIX 20 0ayuIoB COCTABIAIOT Oaibl 3a IMocemaeMocTs, 50 — 3a
aKTUBHOCTH 1 30 CTY/ICHT MOJIyYaeT Ha 3a4eTe MM Ha IK3aMCHE.

Bcero mo aucuumimHe mpeaycMOTpeHo aBa Moaydis. s pacdera 6ayuioB, MOTYYEHHBIX
CTYJACHTOM 3a MOJYJb M HWTOTOBOTO PEWUTHHra C YYETOM TPYAOEMKOCTH JUCIHMILIHHEI,
BKIIIOYCHHOW B Y4eOHBIH TIUIaH, MoKas3arean (MO TOCEIEHHI0, AKTUBHOCTH, PYOEKHOTrO
KOHTPOJISI) TIEPEMHOXKAIOTCS Ha COOTBETCTBYIoHMEe KodhdumueHTsl. J[anHble KodhOHUIIHEeHTHI
OTIPENIeNAIOTCS OTACIBHO ISl KAXKI0TO MOIYJIS CIEAYIOIIUM 00pazoM:

Koaddurment nocemenns - Krocen =10/ Naay,
Koaddumment aktuBHOCTH - Kawerus. =25/ Nagcrus.
I'ne:

Nsaxr, — KOJIMUECTBO 3aHATUH (T1ap) 10 TUCLUILIMHE B JAHHOM MOJYJIE;

Naxris. — MAKCUMAJIBHOE KOJIMYECTBO Oa/UIOB, KOTOPOE MOXKET HaOpaTh CTYIEHT Ha 3aHATUSX
(MpaKTUYECKNX, CEMHUHAPCKUX, JIAOOPATOPHBIX) B JAaHHOM MOyje + Oawibl, MOJydYEeHHBIE Ha
PYOEKHOM KOHTpOJIE.

baiuibl, noyueHHsle CTyIeHTaMu, 3aHocsTes B xKypHall BPC cpasy nocie okoHuaHus 3aHATHS,
BO BPEMs1 KOTOPOT'O 3TH Oalibl ObLIN MOITYYEHBI.

OneHka Ha TPOMEKYTOYHOM KOHTPOJIE (3aueT, HK3aMEH) BBICTABISIETCS MO pe3yJibTaram
0aJ10B, NOIYYEHHBIM CTYICHTOM B CyMMe 000MX MOJTyJIel IO ciietyrolei Tadnuie

HaOpanHbie cTyneHToM Oarms OLueHKa Ha ITPOMEKYTOUHOM OueHka Ha MPOMEKYTOUHOM
KOHTPOJIE, €CIIM TUCIUIUINHA KOHTPOJIE, €CIIN TUCLUIIINHA
3aBEPIIAETCS FK3aAMEHOM (3aUETOM 3aBepIIAeTCs 3aUeTOM
C OLICHKOM)
ot 0 no 50 HEYIOBJICTBOPUTEIIEHO HE 3a4TEHO
ot 51 no 64 YIIOBJIETBOPUTEIHHO 3a4TEeHO
oT 65 o 74 XOPOIIO
ot 75 1o 100 OTJIMYHO

Jluist mipotieypa OLeHUBAHUS UCIIOJIb3YIOTCS TECThI, KOHTPOJIbHBIE PAOOTHI.

Hawubonee CrOCOOHBIM CTYAEHTAM MPEIOAaBaTelb PEKOMEHIYET CIEIHAaIbHYI0 HAaydHYI0 pa3paboTKy
OT/EJIbHBIX TEM K MPOOJIEM Kypca B paMKax paboThl KadeIpaibHOro KpyKKa CTYACHUYECKOr0 HAyYHOTO OOIIeCTBa ¢
MOCJIE/TYFOLIMMU BBICTYIUICHUSIMHU Ha €KETOIHBIX HAYYHBIX KOH(EPEHIINIX YHUBEPCUTETA.

Tecmupoganue: Ha MPAKTHYECKUX 3aHATHUAX PEATU3YETCS TECTHPOBAHME CTY/ICHTOB C IEIbI0 KOHTPOJIS
PE3yJIbTATOB UX CAMOCTOSTENBHON pabOThI 0 YCBOCHUIO OCHOBHBIX MOHSATHI M TEM Kypca.

Ouyenka padbomul ¢ mecmoeviMu 3a0AHUAMU:

0- 20 % TmTpaBWIBHBIX OTBETOB OICHMBACTCS KaKk  «HEyIOBIeTBOpHUTeNbHO»; 30-50% -
«yI0BJIETBOPUTEILHOY; 60-80% - «xoporio»; 80-100% — «OTaHYHOY.

8. IlepeyeHb OCHOBHOIi M TOTIOJTHHUTEIBLHOI YUeOHOI JINTEPATYPhI, HEOOXOXMMOIi [IJIsl 0CBOECHUS
AUCHUTILTUHBI (MOIYJIsT)

8.1. OcHoBHas y4ueOHAasI INTepaTypa
1. Compura M.C. C722 ]JluckpeTHas MareMaThka : YYeOHHK I CTYICHTOB YUPEKACHUH CpeA.nmpod.
o6pazoBanust/M.C.Crmupuna, [1.A.Criimpun-3-e u3n, -M.:M3narensckuit neHTp «Axagemus», 2007.-368c.
2. Tamxwuesa 3./1., Myparosa I".H. JluckperHast maremaruka. Maxaukana, 2008.

3. Hmanos, U. I1. CoopHUK 3a1a4 110 Kypcy «JluckpeTrHast MaTremaTnka» : Metoaudeckue ykasanus / 1. I1.
HWBanos, A. 1O. 'ony6xoB, C. FO. CkopoboratoB. — MockBa : MOCKOBCKHH rocy1apCTBEHHBIN
TexHH4Yeckuil yHuBepcuteT umenn H.D. baymana, 2013. — 32 ¢. — ISBN 978-5-7038-3682-8. — Texcr :
ANEeKTPOHHEIH // DnexTporHo-0nbaHoTeuHast cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/31549.html

4. Xpamosna, T. B. JIuckpeTHas MaTeMaTHKa. DJIeMEHTHI Teopuu TpadoB : yuebHoe nocodbue / T. B. Xpamosna.
— HoBocubupck : CHOUpCKUil roCy1apCTBEHHBIH YHUBEPCUTET TEIEKOMMYHHUKAIMHA U HHOOPMATHKH,
2014. — 43 c. — ISBN 2227-8397. — Tekcr : 25IeKTpOHHBI#H // DnekTpoHHO-0nbnnoteuHas cuctema IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/45466.htmi
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5. bepnwreiin, T. B. [Ipaktukym o quckperHoit Mmaremaruke : yaeoHoe nocobue / T. B. Bepuiureiin, T. B.
XpamoBa. — HoBocubupck : CHOMPCKUi rocy1apCcTBEHHBI YHUBEPCUTET TEJICKOMMYHUKALIMN 1
nndopmaruky, 2014. — 131 c. — ISBN 2227-8397. — TekcT : 371€KTpOHHBIH // DIEKTPOHHO-
6ubnuoteunas cucrema IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/55492.html

6. Hextspp, M. U. Jlekuuu no nuckperHoit matemaruke / M. U. lextsips. — Mocksa : InTepHeT-
Yuausepcuretr Mupopmannonnsix TexHonoruit (MHTYUT), 2016. — 181 ¢c. — ISBN 978-5-9556-0110-6.
— Tekcrt : 25IeKTpOHHBIH // DnekTpoHHO-0nbaroTedHas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/62815.html

7. XycaumHOB, A. A. JIuckpeTHas MateMaruka : yaeoHoe ocoome s CITO / A. A. XycaunoB. — CapaTos :
[Ipodobpazosanme, 2019. — 77 c. — ISBN 978-5-4488-0281-2. — TekcT : 37eKTPOHHBIN // DIEKTPOHHO-
oubimoreunas cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/86136.html

8. Komsuios B.U. K.66 Kypc nuckpeTHoit Mmatematuku: YueOHoe nocobue, -CI16.6 Usn-Bo «Jlauby, 2011. -
208c.

9. Mazano B.B. MI13 Maremarnueckass Teopust Wrp U NpWIOKEeHUs: YueOHoe mocobue.-CII0.:
WzparenscTBo «Jlauby, 2010. — 448c.

10. Kannenan C.A. K19 J[uckpernas maremaruka: yde0.mocodue /C.A.Kanumeman.-M.: U «Dopym»:
NH®PA-M, 2011.-224c.

11. MaimsneB U.A. M21 [uckperHas MaTemaTuka: YaeOHOoe mocobue. 2-e u3f., ucnp. CII6.: M3a-Bo «Jlanby,
2011.- 304c.

8.2 Jlononnumensnan numepamypa.

1. Co6onera I'.C., Ueukun A.B., [luckpetnas maremaruka. 2005.
2. MockunoBa I'.1., [luckperHast Mmatemaruka, 2000

3. BanoB b.H. /luckpetHas maremaruka , 2001

4 slonounckuit C.B., luckperHas matematuka, 2001

5. HoBuxoB ®.A., luckpeTtHast MmaremaTtuka, 2006

9. [lepeyeHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHKANMOHHOM ceTH « UHTEpHET», HEOOXOTUMBIX
JJIs1 OCBOEHMSI TUCIUIITUHBI (MOIYJIsT)

1) Bukunenus http://ru.wikipedia.org/wiki

2) O0Opa30oBaTe/IbHBIA MATEMATHYCCKHI CAlT « DKCIIOHCHTAY
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MateMaTH4ecKuX ypaBHEHHHA
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcst MareMaTnka B 0JTHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremaruueckoe Gropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

10. MeToanyeckue yKa3aHus J1Jisl 00yYAIONIUXCS 0 OCBOECHUIO AUCIUTLUIHHBI (MOXYJIS)

Jns wm3ydeHus Kypca CTyJeHTaM HEOOXOJMMO HCIOJIb30BaTh JIEKIMOHHBIM MaTrepual, Y4eOHUKU H
y4eOHbIe TIOCOOMS W3 CHHCKA JHTEPaTyphl, CTaTbU W3 IMEPHOMUYCCKHAX HU3NaHUH, pecypchl MH()OPMAIOHHO-
TeJIEKOMMYHHUKAIIMOHHOH ceTH «HTepHET

Kpowme Toro, menecoobpa3Ho UCTIONB30BaTh CICAYIONIHNE METOAHMICCKIEC MaTePHAIIBL:

BapuaHTBI KOHTPOIBHBIX pa0OOT U TECTOB.

3amaun sl MPAKTHIECKUX 3aHATHH CaMOCTOSTEIBHON PadoTHI
PasnmaTouHbIif MaTepHuan IS TPAKTUICCKAX 3aHSITHH.

3az[aH1/1$[ JJTA IPOMEXKYTOYHOTO U TCKYIIETO KOHTPOJIA 3HAHUH CTYJACHTOB.
DNeKTpOHHYI0 06a3y JaHHBIX MO TUCITUTUINHE.

Paboune TeTpaay cTyACHTOB.

o~ wdE

Jnst  TEOpeTHYecKOro M IMPaKkTHYECKOr0 YCBOGHUS JUCHMIUIMHBI  OOJIbIIOE 3HAYCHHE HMMeEeT
caMocTosATeNbHAs PaboTa CTYAEHTOB, KOTOpas MOMKET OCYIIECTBIATHCS CTYAEHTaMH HHAWBUIYaJbHO W MO
PYKOBOJICTBOM IIPEIO/1aBaTENs.

CamocrostenbHas paboTa CTyIEHTOB, NPEAyCMOTPEHHAs Y4eOHbIM IulaHOM B oObeme He MeHee 50-70%
0011eT0 KOJIMUeCTBA YacoB, HalpaBJieHa Ha OoJiee TIy00OKOoe YCBOSGHHE M3y4aeMoro Kypca, (GopMHpOBaHHE HaBBIKOB
HCCIeI0BaTeNbCKOH paboThl M OPHEHTHPOBAHUE CTYAEHTOB HAa yYMEHHE NPUMEHSTH TEOPETHUECKHE 3HaHUS Ha
NpaKTHKE.
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http://www.iprbookshop.ru/62815.html
http://www.iprbookshop.ru/86136.html
http://www.exponenta.ru/educat/class/courses/student/ode/
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
http://www.matburo.ru/ex_ma.php?p1=madiff

V4eOHBIH MaTepuan JUCIMIUTMHEL «J[MCKpEeTHA MaTeMaTuKa» COCTOMT M3 CIeNyroumx pasaenos: 1) Jozuka», 2)
Mnuoacecmea, 3). Ornomenus; 4) @ynxyus; 5) Bynesa anzeopa; 6) Teopus zpagos
Tocne uzyuenus meopemuyuecko20 Mamepuald cmyOeHm OONNCEN:

3HATh -OCHOBBI HHCKpETHOﬁ MaTeMaTukKu, HeOGXOZ{I/IMLIX JJI pCHICHUS MAaTEMAaTUUCCKUX 3a1a4,

Ilo oxoHuaHuu nPaxmMu4ecko2o Kypca cmyoenn OO0JIHCeH.:
- OBJIQJCTh OCHOBHBIMHU METOAAMM PEIICHUS 3a/1a4.

Jlis ycnemHoro ocBoeHus: yueOHOro marepuana Kypca «JluckpeTHas mMaTeMaTHKa» TpeOyroTcs
cucremMarnyeckas padboTa MO U3YYEHHIO JIEKIUH M PEKOMEHIYyEeMOW JUTEepaTypbl, PEIICHHUIO
JOMAIllHUX 3aJad W JOMAllHMX KOHTPOJbHBIX pPA0OT, a Takke AaKTHBHOE ydacTHe B pabote
MIPAKTUYECKUX 3aHATUH.

[Toxa3zareneM OCBOEHHs MaTepuana CIY)XUT YCIEIIHOE pEIIEHUE 3anad IpeaaaraeMbix
JOMAIIHUX KOHTPOJIBHBIX Pa0OT M BBIOJHEHHE AYJUTOPHBIX CaMOCTOSATENBHBIX M KOHTPOJIBHBIX
pabor.

B xayecTBe OLICHOYHBIX CPEACTB IPOrPAMMON TUCHUILIMHEI IIPEyCMaTPUBACTC:

® TeKYIUI KOHTPOIb (AyAUTOPHBIE KOHTPOJIbHBIE PaOOThI, JOMAIIHHUE 3a/IaHUs).

® 1poMeKyTOUHBINH KOHTpoub (HacTh | — ak3ameH, yacTs |1- ak3amen).
Dopmbl meKyue2o, nPOMeAHCYmouHo20 U UMo208020 KOHMPOJIA.

Texywuii KOHMPONb:

- CamocTosTenbHbIe PabOTHI

- UequBuyansHbIC 3a1aHUs

- Ompoc CTyIeHTOB
IIpomesicymouHulii KOHMPOTL:

- KonTpomnsHas pabora no kypcy
Hmozosvlil koHmponw:

- 3a4eT

11.Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX TP OCYIIECTBJIEHUH
00pa30BaTeIbLHOIO NPoUecca MO0 AMCHUILINHE (MO1YJ/II0), BKJIKYAS NepeYeHb
NMPOrpaMMHOro odecriedyeHusi 1 HHPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

1. DOnekTpoHHas OuOIMOTEKa Kypca, KOHCHEKThl JEKUWH, 3adaHus IS
MPaKTUYECKUX 3aHATUA M CaMOCTOSTEIbHOW paboThl, BapUaHTBl TECTOBBIX 3aJaHUN st
MPOBEPKU TEKYIIMX M OCTATOYHBIX 3HAHWHI CTYAEHTOB, BAPUAHTHI 3aJaHUN NJIs TEKYLIEro U
MIPOMEKYTOUYHOT'O KOHTPOJISI 3HAHUN 00YyUaIOIINXCs

2. KomnbrotepHoe u MyabTUMeaniiHOE 0060pynoBanune MIY.
3. MeTtonndeckue peKOMEHAANN 0 U3YUEHHIO TUCHUTUIMHBI.
12. Onucanue MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 1J1s1

OCYLIeCTBJICHHS 00Pa30BaTEJBLHOIO PO ECCa M0 AUCHHUIIMHE (MOLYJII0)

Jns npoBeneHUs JICKUMOHHBIX U IPAKTUYECKUX 3aHATHM MMEIOTCA ayIUTOPUH,
OCHAIIIEHHbIE Bcel HEOOX0IMMOI MeOeNbI0 U MHBEHTapeM. J{J1s OT/IeNbHBIX 3aHATUN ayIUTOPUN
OCHAIIIEHBI TPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM 3KPAaHOM ISl IEMOHCTPALIUY CIAMI0B U
T.IL
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